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18. ABSTRACTY

The anti-micotic activity of N-acetylcolchamine on Ehrlich
ascites cancer cells has been studied in vivo in mice. It has
been established that N-acetylcolchamine i{s sn inhibitor of
mitosls which, like colchicine, i3 able to block cell division
at the stage of metaphase. Since N-acetylcolchamine {3 more
readily avallable than colchicine, and is emssily obtained in
a chemically pure state by acetylation of colchamine, it is
recommended for use in various biologlcal studies in place of
colchicine,
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USE OF N-ACETYLCOLCHAMINE AS A MLTOTIC POISON

N-acetylcolchamine was first ocbtained by Kiselev and
Mentshikov (1953) by means of acetylation of colchamine with
acetic anhydride. Later this substance appeared in the
foreign literature (Ueno, 1953; Patent: Japen, 1956; Ger-
many, 1959; Santavy, 1959; Prench Patent, 1962).

Proper attention was not paid at that time to detalled
study of N-acetylcolchamine as an inhibitor of mitosis.
There were dats only on its toxicity, which is approximately
equivalent to the toxicity of colcnicine (Pilitis, 1957).
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A8 can be sean from the structural forrmlas (I-III),
N-acetylcolchamine (II) may te considered both as a deri-
vative of colchamine (III), :nd of colchicine (I). Moreover
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it 1s known that these aslkaloids (I, III) differ markedly
in their physiological effect (Sharapof, 1956). This com-
prehensive study of N-acetylcolchamine is of assured in-
terest. The present work was devoted to a study of the
effect of this substance on the division of Ehrlich ascites

cancer cells,
Materials and Methods

Experiments were carried out in white non-pedigree
mice (males 18-25 g), which were inoculated in the peri-
toneal cavity with 0,1 ml of Ehrlich ascites carcinoma
fluid 6-7 days before injection of the preparation. N-
acetylcolchamine was injected intraperitoneally in single
doses of 1.5 and 10 Mg per mouse and 0,5 ml of physiologic
solution at 9 a.m. For 15 hours after injection of the
preparation, every three hours a portion of the animals
of the experimental and control groups was sacrificed by
decapitation, and smears were prepared from the ascites
fluid of each animal, which were fixed in methanol, subjected
to hydrolysis in 1 normal hydrochloric acid for 5 minutes
and stained with azure-eosine. The number of cells per
thousand in »>rophase and metaphase were calculated in the
smears, Evaluation of ths effect of the preparation was
conducted according to the increase in mitotic index (MI),
expressed in per cent (Meziya, 1963), .

According to our observations, the physlologic solu-
tion which was used as a solvent, did not have a particular
effect on the mitotic activity of the Ehrlich carcinoma
cells. Thus, for example, three hours after injection of
0.5 ml of the indicated solution in the mice MI = 1,38 +
0.37%. In the control animals during the same period after
inoculation of tumor and at the same time of day this index
was equal to 1,06 + 0.3. This difference is statistically
unreliable. Nevertheless, in experiments with N-acetylcol-
chamine animals were used for the control group which were
injected once at 9 a.m. with physiologic solution at a dose
of 0,5 ml pser mouse, Statistical treatment of the data ob-
tained was carried out by the msthod of comparison accord-
to per cents (Genes, 1964).

Results and Diacussion

The average values that the mitotic indices obtained
in experimental and control groups are presented in the
table,



Three houra after injestion of ths mice with 1 Mg of
N-scetylcolchamine the MI inoreases to 2.13 + 0.4SX after
nine hours, the number of dividing cells at The indieated
dose is L .45 + 0.65%. The maximum value of the MI depends
marksdly on the injected dose of the substance. In our
experiments it reached a value of 9.85 + 0,94 (at a dose of
S Mmg) and 10.0 + 0.95 (at 10 Mg). N-scetylcolchsmine, like
colehicine (Lettre, 1946; Alov, 1965), blocks mitosis at the
stage of metaphase (Figure 1, a). At incressed concentra-
tions this substance disrupts the process of formation of
mataphase platelets, and the chromosomes remain diaperased
through the oytoplasm (Pigure 1,b). 1In this case, more-
over, & delay occurs in the entry of cells into mitosis,
:8ioh {s evident from tne change in MI at doses o1 S and

Mg« ’

Thus, accarding to its effsot on the process of mitosia,
N-acetylcolchamine belongs to the typloal representatives of
the so-called colohicine-like substances, which cause K-
mitosis. Considering the fact that N-acetylocolchamine is a
more accessible substance than colchicine, and, moreover,
in the process of asetyliszation of colchamine 18 obtained
in the chemically pure state, it may be recommanded for use
in various biological studies as a prepar: iion monotypioc in

offeot with colchicine. gRAPHICS NOT REPRODL " "BLE
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Bffect of R-acetylcolchsmine on Mitosis
of Ehrlich Ascites Carcinoma Cells
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Conclusions

1, The antimytotic activity of N-acetylcolchamine on
cells of Ehrlich ascites cancer was atudied 4in vivo,.

2. It was established that N-acetylcolchamine is an
inhibitor of mitosis, wihich 1is able, like colchicine, to
block cell division at the metaphase stage,
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